Objective: Diabetes mellitus (DM) has been one of the leading chronic diseases worldwide over past decades. The objective of the study was to identify predictors associated with health-related quality of life (HRQOL) in diabetic patients.
INTRODUCTION
Diabetes mellitus (DM) has been one of the leading chronic diseases worldwide over past decades. The World Health Organization (WHO) estimates that the number of diabetic patients will grow up to 366 million by 2030 (1) . Among factors contributing to the increasing incidence of DM are sedentary lifestyle, obesity, and population ageing. DM complications increase morbidity and mortality, and consequently decrease the health-related quality of life (HRQOL). Hence, the complications affect physical and mental functioning and patients' well-being, as well as healthcare costs of each country.
Previous studies have emphasized poorer quality of life (especially physical health) in diabetic patients compared to the general population (2) (3) (4) (5) . Factors associated with lower quality of life in diabetics are older age, female gender, lower economic status, lower educational level, a lack of physical activity, and chronic macro-and microvascular diabetic complications (6) (7) (8) (9) (10) . Macrovascular complications such as cardiovascular, cerebrovascular and peripheral vascular disease result in physical disability and decreased HRQOL in these patients. A number of studies have shown that microvascular complications such as nephropathy, retinopathy and diabetic foot play a crucial role in patients' decreased physical and mental well-being (11) (12) (13) (14) . Lower health-related scores are associated with these conditions.
We consider both socioeconomic status and clinical complications very important for HRQOL of diabetics.
The objective of the study was to identify predictors associated with HRQOL of diabetic patients which can be modified in the future to improve patients' life quality.
MATERIALS AND METHODS
A cross-sectional study was conducted among diabetic patients at the General Hospital of the city of Leskovac, Serbia, from June to November 2015. The respondents were selected during their routine visits to doctor for irregular laboratory control. All patients signed written consent and then were interviewed by a trained interviewer using an approved protocol and patient's clinical record form.
The inclusion criteria were: patients suffering from type 1 and 2 diabetes mellitus with a known disease duration, respondents of both sexes over 18 years of age, both with and without diabetes complications.
The excluding criteria were: respondents younger than 18, newly discovered diabetes mellitus patients, patients who have other chronic diseases (rheumatic, oncological, pulmonary, gynaecological, urologic, and mental) that were not the result of diabetes.
Instruments
The questionnaire consisted of two parts. The first part included socio-demographic characteristics such as sex, age, place of residence, education level, employment status, marital status, and economic status. According to economic status based on the monthly household income, the patients were classified into poor, fair, good, or very good categories. Clinical data were collected from patients' electronic medical records. The second part included generic questionnaires: Short Form-36 (SF-36) (15), EuroQol-5 Dimension (EQ-5D) (16) , and EuroQol-VAS (EQ-VAS) (17) , which are widely used for measuring health status among diseased people.
Serbian version of the Medical Outcomes Short Form-36 (SF-36) was used. It included 36 questions divided into eight health dimensions: physical functioning (PF), social functioning, (SF), role limitation due to physical functioning (RE), bodily pain, mental health (MH), role limitation due to emotional problems (RE), vitality and general health perception (GH). Each item was scored from 0 (worst well-being) to 100 (best well-being). After this, summary scores such as Physical Component Score (PCS) and Mental Component Score (MCS) were calculated according to the standard procedure, where higher level scores indicate higher quality of life.
The EuroQol-5 Dimension is a standardized measure of health status developed by the EuroQoL Group in order to provide a simple, generic measure of health for clinical and economic appraisal. EQ-5D is designed for self-completion by respondents and is ideally suited for use in postal surveys, in clinics, and in face-to-face interviews. The EQ-5D descriptive system comprises the following 5 dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has 3 levels: no problems, some problems, severe problems. The respondent is asked to indicate his/her health state by ticking (or placing a cross) in the box against the most appropriate statement for each of the 5 dimensions. This decision results in a 1-digit number expressing the level selected for that dimension. The digits for 5 dimensions can be combined in a 5-digit number describing the respondent's health state. It should be noted that the numerals 1-3 have no arithmetic properties and should not be used as a cardinal score.
The EQ Visual Analogue Scale records the respondent's selfrated health on a vertical, visual analogue scale where the endpoints are labelled 'best imaginable health state' and 'worst imaginable health state'. This information can be used as a quantitative measure of health outcome as judged by individual respondents.
Statistical Analysis
Statistical analysis was performed using the SPSS software package 20. Data are presented as percent frequency or mean ± standard deviation (SD). Linear univariate regression analysis was used to find association between socio-demographic characteristics and diabetes complications on health related quality of life (PCS, MCS and EQ-5D VAS). The results are presented as Beta coefficients and its p-value. Statistically significant parameters were then included in the multivariate model. Statistical significance was accepted when the corresponding p-value was less than 0.05.
RESULTS
Our study population included 285 participants with a mean age 63.92 ± 1.07 years; 112 (39.3%) were men and 173 (60.7%) women. Diabetes mellitus type II was recorded in 245 (85.9%) patients, while type I was present in 40 (14.1%) patients. The average duration of disease was 10.59 ± 15.6 years. A slightly higher number of respondents live in the rural areas -151 (53.0%), while 134 (47.0%) of respondents live in the city.
The socio-demographic characteristics of the study population are presented in Table 1 and complications related to diabetes in Table 2 .
The results of univariate linear regression analysis of sociodemographic factors related to Physical and Mental Composite Scores, and to EQ-5D VAS score are presented in Table 3 . Among the socio-demographic factors, age, living place, lack of formal education, pre-university education, employment, retirement, and poor economic status were statistically significant in all 3 tested scores, while high school degree and good economic status were statistically significant only in PCS and MCS. Age, living in the countryside, lack of formal education, retirement, and poor economic status were connected to lower scores, while high school degree, pre-university degree and good socioeconomic status had positive impact on HRQOL. After inserting the statistically significant independent factors into multivariate models for each tested score, the statistically significant factors included age, pre-university degree and poor economic status for all 3 testing scores ( Table 4) .
The impact of diabetes mellitus complications on PCS, MCS and EQ-5D VAS is presented via univariate linear regression analysis in Table 5 . The presence of angina pectoris, heart failure and diabetes retinopathy imposed a significant negative impact on PCS, MCS, and EQ-5D VAS, while diabetes nephropathy had impact only on PCS and EQ-5D VAS score. After inserting statistically significant complications in multivariate models for each tested score, all complications were statistically significant again (Table 6 ).
DISCUSSION
In this cross-sectional study, we examined the impact of socio-demographic factors and chronic complications of diabetes mellitus on the quality of life (QOL) in patients with DM type 1 and 2. The quality of life related to health status was measured using standardized evaluation systems presented by the SF36 and EQ-5D VAS questionnaires. These questionnaires are widely used as a standardized evaluation system for patients with type 2 DM in Western Europe and Asia (18) . EQ-5D VAS scale was used within the EC-5D-3L questionnaire, which directly measures the assessment of the health status of patients based of their self-assessment (19) .
Assessing the quality of life of patients with diabetes mellitus is a valuable topic. The number of diabetics is increasing worldwide and the consequences of DM influence not only the quality of life of these patients but also the healthcare costs. Socio-demographic characteristics of patients enrolled in our study have a significant role in the QOL since they have an impact on the outcome, the occurrence of complications and self-care, and in particular the degree of social isolation and development of depression symptoms that has been shown also in some previous studies (20, 21) . Similar results are presented in a large Danish cross-sectional study (22) that included 2,419 patients with type 1 diabetes, which shows that poor socioeconomic conditions, age, female gender, presence of co-morbidity, poor glucoregulation, and lower level of education are associated with the appearance of depressive episodes and reduced QOL. The results of multiple linear regression of sociodemographic characteristics in relation to aspects of the quality of life measured by the SF-36 and EuroQol VAS questionnaires showed that age, country life, low level of education, retirement and poor economic status are predictors of lower quality of life. They have been proved to be important predictors for both the physical and mental well-being. Our findings are in accordance with the findings of Currie et al. (2) , which systematize the most recent literature data related to DM and QOL. One study conducted in Korea using a EQ-5D-3L questionnaire emphasized age as an important parameter that determines the quality of life in patients with type 2 diabetes (18) . In this study, younger patients reported a better quality of life, most likely due to the shorter duration of disease and fewer complications. These results are in accordance with findings of the study by Redekop et al. (23) .
Our results demonstrate that employment has a significant association with higher PCS, MCS and EuroQoL VAS score which can be explained by higher incomes, improved economic status and less possibility for the occurrence of depressive mood. The same situation has been established in patients who have finished high school or have pre-university degree, while patients without formal Patients with diabetes mellitus are more susceptible to microand macrovascular complications. According to estimates of the American Diabetes Association, about 75-80% of adult patients with DM will ultimately die from cardiovascular disease due to chronic macrovascular complications (24) . It is generally known that long-term complications, especially microvascular, are connected to poor glycaemic control. Hence, even minor presence of diabetic complications has a significant impact on the QOL assessed using the SF-36 questionnaire (25) . In addition, these complications represent a great burden for healthcare system, especially in some small developing countries. Univariate multiple regression analysis of the presence of micro-and macrovascular complications of DM showed that angina pectoris, heart failure, diabetic retinopathy, and diabetic nephropathy are the most important factors affecting the QOL in our population group.
After putting all these variables in multivariate model, they still remained statistically significant. The presence and number of diabetic complications showed significant effect on the QOL of patients with DM in numerous studies (26, 27) . All these studies that analysed complications as a risk factor confirmed their significant negative impact. The link between the presence of coronary artery disease, particularly angina pectoris, with worse scores in all segments of SF-36 questionnaire was confirmed in many studies (6, (10) (11) (12) . The study conducted by Lloyd et al. showed that coronary heart-disease is usually connected with a significant reduction in QOL, particularly in the area of physical health (28) . At the same time, the study found a significant relationship between peripheral vascular disease and physical domains in particular, which the authors explained as the impact of complications on the patient lifestyle. Similar results regarding the presence of microvascular complications were confirmed in our population. Further, it is interesting to note that the analysed group had a high incidence of retinopathy, which indicates that this complication has a profound effect on patients' QOL.
We must mention some limitations of our study. First, this is a self-reported study, therefore, the patients' information about some conditions may be over-or underreported. Also, we do not have information about the severity of these complications. Meanwhile, the trained medical professionals who conducted this survey provide assurance that medical conditions were appropriately recognized and well-classified. The advantage of our study is the use of multiple quality of measures.
CONCLUSION
The emphasized social and economic conditions, together with long-term complications, represent the root cause for many health problems. The results of this study show that both socioeconomic and chronic complications are relevant factors of HRQOL in diabetes mellitus patients. Age, residence in the rural areas, retirement, lower level of education and low socioeconomic status, as well as DM complications (angina pectoris, hearth failure, diabetes nephropathy, and diabetes retinopathy) were found to be independent risk factors for both component scores of SF-36 and EQ-VAS score in our study. Given the results, we suggest that health practitioners should be aware not only of the clinical parameters of patients with DM, but also of their educational level and working status. 
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